Microdilution MIC test trays containing Il beta-lactam antibiotics in Mueller-Hinton broth at pH 7.31 or 6.80 were prepared and stored at 4, -10, -25, and -70°C. The MIC susceptibility test trays are prepared in many laboratories for local use. Laboratory personnel are often faced with the question of what temperature is suitable for storage of the trays. Quality control assays should detect trays in which antibiotic activity has deteriorated. If there were deterioration, however, it could be very costly, requiring discarding of the expensive trays. This potential problem could be circumvented if data were available on the stability of antimicrobial activity in trays stored under different conditions. Only a limited amount of data is available on beta-lactam stability at -20 and -60°C during short-term storage (1).
MIC susceptibility test trays are prepared in many laboratories for local use. Laboratory personnel are often faced with the question of what temperature is suitable for storage of the trays. Quality control assays should detect trays in which antibiotic activity has deteriorated. If there were deterioration, however, it could be very costly, requiring discarding of the expensive trays. This potential problem could be circumvented if data were available on the stability of antimicrobial activity in trays stored under different conditions. Only a limited amount of data is available on beta-lactam stability at -20 and -60°C during short-term storage (1) .
Other clinical microbiology laboratories purchase MIC test trays from commercial sources. The vendors must demonstrate shelf life under suitable storage conditions to obtain Food and Drug Administration approval to market the trays; these data are usually not available outside of the files of the vendors and the Food and Drug Administration. Another problem with commercially available MIC test trays is that they often do not contain recently marketed antibiotics, because of the 6-month to 1-year delay in obtaining Food and Drug Administration approval for including the new drugs in the trays.
We report the results of a study of the effects of storage temperature and pH on the stability of 11 beta-lactams in MIC test trays. Reading MIC endpoints. Subjectively, the endpoints were more difficult to read when the drugs were mixed in broth at pH 6.80 rather than at pH 7.31. The pH 6.80 growth was slightly more hazy, and the buttons at the bottoms of the wells were less well formed.
MATERIALS
Reproducibility. To test the reproducibility of the method, 25 inocula of each of the three test organisms were prepared and inoculated into single trays. Additionally, a single culture of S. aureus was inoculated into 25 trays. All but 2 of the 1,100 endpoints were within the expected values for the ATCC strains tested. These two endpoints, for E. coli versus ticarcillin in the multiple-inoculum set, were the only ones that were more than 1 dilution different from all the other endpoints for each isolate-drug combination.
Beta-lactam stability. When the study was initiated, it was anticipated that the drugs would be relatively unstable at 4°C and so trays sufficient for only 4 weeks were made. The initial results indicated that more trays were needed, and a second study was done for 3 months with trays made at pH 7.31 and S. aureus and E. coli strains. The results from the phase 1 and 2 studies were almost identical. The data presented here for storage at 4°C are from the phase 2 study; the other data are from the phase 1 study.
Data showing the activity of ampicillin at pHs 7.31 and 6.80 against E. coli ATCC 25922 are shown in Fig. 1A Fig. 1A , many of the drugs were unstable when stored at -10°C. The data in Fig. 2 show how the stability of many of the drugs was similar for trays stored at 4 and -25°C. The calculated half-lives of antimicrobial activity for the 11 drugs are shown in Table 2 . Because the maximum time for testing was 52 weeks, the maximum half-life determined was .26 weeks. Similarly, the 4°C trays were tested for 12 weeks, and the maximum half-life determined was -6 weeks. Extrapolation of the 4°C data indicated that the half-life of stability of some drugs (listed in parentheses ii much longer than 6 weeks.
MIC trays stored at -15°C were also in phase 1. Unfortunately, after about 8 weeks became apparent that the freezer was not fun erly. Therefore, these data were not included it is probably worthwhile to note, however, data from the -15°C storage were nearly ident from the -10°C storage.
DISCUSSION
The refrigerator and freezers used in this s were similar to machines used in many other no better and no worse. The temperature breakdowns were probably typical of laborat in frequent use. The three short-term prob -25°C freezer had no apparent effects on th there; no evidence of deterioration was detect crobial activity at the time of or immediately ai problems. Also, it was not obvious that thî curred; the trays were not disturbed when tht corrected, except once when the trays were -70°C freezer for a few hours. We conclude th in drug activity noted in the study were n refrigerator or freezer problems.
The Mueller-Hinton broth used in our s supplemented with cations. We know of no l on whether there is an effect of cations o stability. After our study was 
